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WHAT- IG GliA - IME P— ?rS~TTEW— AND DESIRED TO S-EetJR EP - ^Y -^lE^l^ERS 

1. In a\ method for controlling a spread spectrum 
transmitter having: an oscillator provided with a modulation 
input, the improvement comprising: 

maintaining theVtransmitter in a low current state between 
transmissions of spread spectrum signals; 

generating one or more chip code sequence repetitions during 
a transmitting interval\ when the transmitter is not maintained 
in the low current state and applying the generated chip code 
sequence repetition as a modulating voltage to the modulation 
input of the oscillator the^-eby causing a frequency deviation in 
the transmitter output; 


applying a device addre 
of the oscillator after modu 
code sequence repetition for 
that the modulation index of 
of the address device and 


anOv data to the modulation input 
g the osjslllator with the chip 
predetermined time period such 
thfeXt'i^aBr^mitter during application 
ta is less than that of the 


modulation index of the transmitted* during application of only 
the chip code sequence. 

2, The method pf claim 1, further comprising: 
limiting the number of address and data bits applied to the 
modulation input of the oscillator so that an associated receiver 
which receives the transmitted signal can\ successfully decode the 
transmitted data after completion of coarse search and without 
the use of continuous chip code synchronization by the receiver. 
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-> 3, The method of claim 1, further comprising: 

applying the generated chip code sequence repetition to the 
oscillator at a chite rate of approximately 1.0-1 ,3 Mc/s to 
produce a frequency shi^ft keying (FSK) spread spectrum modulated 
signal. 

-4. The method o^ claim 1, wherein said oscillator 
comprises a tuned oscillaAor and a phase shift keying modulator, 
further comprising : 

applying the generated \?hip code sequence repetition to the 
phase shift key modulator at A chip rate of approximately 1.0-1.3 
Mc/s to produce a phase shid^t keying (PSK) spread spectrum 
modulated signal. 


- 5 . A spread spectrum chi 
synchronizing a spread spectr 
having an output, comprising 

causing a receiver chip^ 


im 


ynchronization method for 
gnal received by a receiver 
owing steps : 

generator to sequentially 



advance or delay in time a chip code generated by the generator; 

correlating a first signal received by the receiver within 
one chip time alignment of the chip code generated by the 
generator by comparing the first signal to an adaptive average 
to determine whether the first signal excejeds the adaptive margin 
by a preset margin; 

updating the adaptive average by adAing a portion of the 
first signal to a portion of the adaptive\ average used during 
correlating of said first signal to 'prod\ice a new adaptive 
average; 

ceasing the sequential advance or dela^ of the chip code 
generated by the chip code generator when, during the correlating 
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step, it is determined that the first signal exceeds the adaptive 
average by said\ preset margin, thereby achieving initial chip 
code synchronizamon operation; and 

decoding data provided at a receiver output. 

6. The method of Claim 5, comprising: 

decoding said uata without continuous receiver chip code 
generator r e-synchrohi z at ion . 

V, 7 . A spread spectrum chip code synchronization method for 

synchronizing a spreaia spectrum signal received by a receiver 
having an output, comprising the following steps: 

causing a receivet* chip code generator to sequentially 
advance or delay in time\a chip code generated by the generator; 
correlating a f irs;t Ipi^al received by the receiver within 

t:p code generated by the 
to an adaptive average 
signal exceeds the adaptive 


mt 


:he chj 


the 


:irst 


one chip time aligni 
generator by comparin(b the 
to determine whether 
average by a preset marg^in; 

updating the adaptive a^/erage by adding a portion of the 
first signal to a portion of xthe adaptive average used during 
correlating of said first sigr^al to produce a new adaptive 
average ; 

correlating a second signal \received by the receiver in 
response to a determination in the ^ep of correlating the first 
signal that the first signal exceeds ^he adaptive margin by said 
preset margin, within a portion of oneXchip time alignment of the 
spread spectrum chip code, by comparing the second signal to the 
new adaptive average to determine if \there is a correlation 
improvement ; 
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adjustina the chip code position of the chip code generator 
by a portion of\a chip time in dependence on whether or not there 
was an improvement in correlation in the preceding step of 
correlating the second signal; and 

decoding data provided at an output of the receiver. 

8. The methoa of claim 7, comprising: 

decoding data \ while chip code synchronization within the 
receiver runs open ioop, 

' 9, A spread spectrum transmitter comprising: 

oscillator means \having a modulation input and producing a 
variable frequency output tuned to a carrier frequency to be 
transmitted ; 

a chip code generat^t opupled to t^e modulation input of the 
oscillator means to ch^n<^4 the fre;^uency of the output of the 


oscillator means to prpdu 
keying (FSK) modulated 


,e a sp^ 


nt 


ead spectrum frequency shift 
% said carrier frequency; 
a buffer amplifier coupled to the output of the oscillator 
means to amplify the spread sp«fctrum FSK modulated signal at said 
carrier frequency; 

a filter coupled to an ou^k^put of the buffer amplifier to 
filter the amplified spread specti^um FSK modulated signal at said 
carrier frequency; and, 

an antenna coupled to an \output of the filter for 
transmitting the amplified and filtered spread spectrum FSK 
modulated signal at said carrier frequency. 

10. The transmitter of claim 9, Comprising: 
a crystal oscillator for applying\a clock signal to said 
chip code generator; and 
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means for locking the oscillator means to the clock produced 
by said crystal oscillator, 

11. The transmitter of claim 10, comprising: 
said chip code generator being clocked at a chip rate of 
approximately l.Q - 1.3 Mc/s. 

^ 12. The spread spectrum transmitter according to claim 9, 
further comprising! 

a data storage \ievice coupled to the modulation input of the 
oscillator means for ^applying to said modulation input data bits 
having an amplitude siich that a frequency change produced in the 
transmitter carrier frequency by the oscillator means is less 
broad than that of a frequency change produced in the transmitter 
carrier frequency when/^^n3>y a chip code from the chip code 
generator is applied tb t^i^s modulation input of the oscillator 


The spread spec^ 


|ly producing FSK data modulation and 
desiiTed carrier frequency. 

of claim 12, further 


insmitter 


means , thereby s imulta neoua 
FSK spreading modulatipn atj>i 

* 13 
comprising; 

timer means for causing ttae chip code generator to produce 
one or more chip code sequences\ applied to the modulation input 
of the oscillator means for a prdfietermined time period, for the 
purpose of spread spectrum synchr^^nization at a receiver, prior 
to the data storage device outputtikg sequential data bits to the 
modulation input of the oscillator n^eans. 

14 . The spread spectrum transmit^ter according to claim 12 , 
f ur t her compr i s i ng : 

first timer means for applying f<3r a predetermined time 
period to the modulation input of the oscillator means, for the 
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purpose of spread spectrum synchronization at a receiver, a chip 
code produced by the chip code generator and having one or more 
chip code sequences and an amplitude and pattern so that a data 
detector in the rebeiver is precharged in order to overcome 
system tolerances between the transmitter and the receiver; and 
second timer means to produce a predetermined delay in 
application of data \from the data storage device to the 
modulation input of th^ oscillator means after application of 
only said chip code of o^ie or more chip code sequences. 

15. A spread spectrum transmitter according to claims 9^ 
12, 13 or 14, further comprising: 

frequency stabilization means for reducing a frequency 
offset error at the oscil J^toX means . 


um \tiransmitte 


according to claims 9, 
llator means includes an 
includes an enable input. 


16 . A spread spect: 
10, 11, 12, 13 or 14, wh€rein\ftsaid osc 
enable input and the buffi^r qfefelifit 
comprising: 

control means connected \o the enable input of the 
oscillator means and the enable infeut of the buffer amplifier for 
enabling said oscillator means and said buffer amplifier only 
during transmission from the transmitter thereby to reduce power 
drain and ensure adequate settling tyme* 

17. A spread spectrum transmit-q^er according to claims 9, 
12, 13 or 14, further comprising: 

modulation index setting means fhr setting a frequency 
deviation of the oscillator means in response to modulating 
signals applied to the modulation input off the oscillator means 
to generate fast frequency shift keying (FFSK) transmissions. 
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18. A spread spectrum transmitter according to claims 9, 
12, 13 or 14, fui^ther comprising: 

an address storage device for storing addresses; 
error detection generation means for detecting errors in 


data to be transmitt^ 


and 


means for applying addresses stored in the address storage 
device and error detraction signals generated by the error 
detection generation mi^ans to the modulation input of the 
oscillator means at an amV)litude less than the amplitude of the 
chip code applied to the mo'^ulation of the input by the chip code 
generator, thereby sequentially modulating the output frequency 
of the oscillator means lesi^^broadly than when the chip code 


alone is applied to the mod 

19. A spread spectrum t 
12, 13 or 14, further comjlrisiii 


>n input o;f the oscillator means, 
insmitte^z^ according to claims 9, 


means for limiting a \^enyth\>^ a data message transmitted 
so that once initial spread spectrum synchronization is achieved 
by a receiver, a receiver can run ©pen loop without performing 
ongoing chip code resynchronization, 

20. A spread spectrum transmitt^pr comprising: 
oscillator means having a modulat>^on input and producing a 
variable frequency output; 

a chip code generator coupled to the\ modulation input of the 
oscillator means to change the frequency^ of the output of the 
oscillator means to produce a spread speajtrum frequency shift 
keying (FSK) modulated signal; 

multiplication means for multiplying tke frequency output 
of the oscillator means by a predetermined integer multiple of 
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the frequeiacy of the oscillator means to produce a desired 
carrier frequency; 

a buffer amplifier coupled to the output of the 
multiplicationX means to amplify the frequency multiplied spread 
spectrum FSK modulated signal and produce a corresponding signal 
at an output of \the buffer amplifier; 

a filter cotipled to the output of the buffer amplifier to 
filter the output \of the buffer amplifier; and, 

an antenna Qoupled to an output of the filter for 
transmitting the aiJmlified and filtered spread spectrum FSK 
modulated signal at s^aid carrier frequency. 

21, A spread s^eipta^um transmitter comprising: 

/r (VCO) having a modulation 
:uned to a desired carrier 


a voltage con 
input and a frec^uenc 
frequency; 

a chip code gel^erc 


olj^ed oscillate 


output 


:ouj 


.ed to the modulation input of the 
VCO to apply a chip code s^equence to the modulation input and 
thereby modulate the frequeiicy output of the VCO to generate a 
spread spectrum signal; and 

data storage means couple^d to the modulation input of the 
VCO to apply data stored in wie data storage device to the 
modulation input of the VCO at a level which produces less broad 
modulation of the frequency outpuA of the VCO than when only the 
chip code sequence is applied to the modulation input, thereby 
simultaneously producing a fast frafjuency shift keying (FFSK) 
data signal 
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22. The spread spectrum transmitter according to claim 21, 
further compr i s ing : 

frequency stabilization means for reducing offset error in 
the frequency of tke output of the VCO. 

23, The sprea^ spectrum transmitter according to claim 21, 
further comprising: 

a buffer amplifier for amplifying the frequency output of 
the VCO; 

said VCO and said\ buffer amplifier each having an enable 
input ; 

control means connected to the enable input of the VCO and 
the enable input of the biMfer amplifier for enabling said VCO 
and said buffer amplifier \only during transmission from the 
transmitter thereby to redyldije ^wer drain and ensure adequate 
settling time. 

according to claim 22, 



for 


modulat 


to 


ze 


24. The spread spectrfim t 
further comprising: 

modulation index setti^^^ m^s 
deviation of the VCO in respons 
to the modulation input of the 
shift keying (FFSK) in order to min 

25. A spread spectrum transmit 
further comprising: 

an address storage device for 
error detection generation mea 

to be transmitted; and 

means for applying addresses stored 1\ 

device and error detection signals genei 


ier 


etting a frequency 
ing signals applied 
generate fast frequency 
transmitted band width, 
according to claim 24, 


stoi\Lng addresses; 

for\ detecting error in data 


the address storage 
-ated by the error 
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detection generation means to the modulation input of the VCO at 
an amplitude Ib&b than the amplitude of the chip code applied to 
the modulation oA the input by the chip code generator, thereby 
sequentially modulating the output frequency of the VCO less 
5 broadly than when\ the chip code alone is applied to the 
modulation input of \ the VCO. 

26. The spread l^pectrum transmitter according to claim 25, 
further comprising : 

multiplication mekns for multiplying the frequency output 
10 of the voltage controlled oscillator by a predetermined integer 
Q multiple of the frequency\of the VCO to produce a desired carrier 
g\ frequency. 

'^i 27. The spread spectr) 

further comprising: 
15^=^' means for limiting a 

y so that once initial spread 
nJ by a receiver, a receiver 
chip code synchronization. 

28. A spread spectrum transiAitter comprising: 
2 0 oscillator means having an \ output set to a carrier 

frequency; 

a phase shift key modulator havii^g an input coupled to the 
output of the oscillator means and ha^Aing a modulation input; 

a chip code generator connected toXthe modulation input of 
2 5 the phase shift key modulator to apply A chip code sequence to 
the modulation input of the phase shift keyXmodulator and thereby 
produce a phase shift key spread spectrum modulated signal at the 


tnansmitter according to claims 26, 


leng m of a 


sp€ 


in 


ata message transmitted 
nchronization is achieved 
n open loop without performing 
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said carrier frequency at an output of said phase shift key 
modulator; \ \ 

a buffer amplifier having an input coupled to an output of 
the phase shift keA modulator ; 

a filter havin<^ an input coupled to an output of the buffer 
amplifier; and 

an antenna haviiig an input coupled to an output of the 
filter to transmit they amplified and filtered phase shift key 
spread spectrum modulat&d signal at the carrier frequency; 

timer means for app]jying one or more chip code sequences to 
the modulation input of tke phase shift key modulator prior to 
transmission of data thW^eby\ to promote, spread spectrum 
synchronization in a rec/eUvdr receiving/ a spread spectrum 


modulated signal transmitted \b; 
address storage means foi 
data means for storin 


ma ; 


^storinc 


25 


error detection generatidji means for providing error 
detection bits to secure the data to be transmitted, 

29. The spread spectrum trar^smitter of claim 28, further 
comprising: 

means for applying addresses st^pred in the address storage 
means, data stored in the data me^ns, and error detection 
signals generated by the error detection generation means to the 
modulation input of the phase shift \key modulator, thereby 
sequentially outputting address, data and error detection code. 
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30. The ^read spectrum transmitter according to claims 28 
or 29, further comprising: 

frequency stabilization means for reducing frequency offset 
error at the outpkt of the VCO. 

31. The spread spectrum transmitter according to claims 2 8 
or 29, further compitrlslng: 

said oscillatoiA means and said buffer amplifier each having 
an enable input; andi 

control means Connected to the enable input of the 
oscillator means and the enable input of the buffer amplifier for 
enabling said oscillatbr means and said buffer amplifier only 
during transmission from the transmitter thereby to reduce power 
drain and ensure adequate/^e€tsl^ing time, 

32. A spread spec^r\im transmitter comprising: 


jenfer 


ition 
tlj^o 


carrier frequency 
frequency at an output; 

frequency stabiliz 
error at the output of rtj^ o 

a phase shift key modulat 
output of the means and having 

a chip code generator conne 
the phase shift key modulator 
the modulation input of the phc 
produce a phase shift key spread spe 
frequency of the carrier frequency 
of said phase shift key modulator 



generating a carrier 

reducing frequency offset 
means ; 

g an input coupled to the 
lation input; 
D the modulation input of 
^ a chip code sequence to 
key modulator and thereby 
rum modulated signal at the 
ration means at an output 


multiplication means for multiplyind[ the output of the phase 
shift key modulator by a predetermined integer multiple of the 
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frequency of the carrier frequency generation means to produce 
a desired transmitted frequency; 

a buffer aiffplifier having an input coupled to an output of 
the multiplication means; 

a filter havii^g an input coupled to an output of the buffer 
amplifier; and 

an antenna havUng an input coupled to an output of the 
filter to transmit th^ multiplied, amplified and filtered phase 
shift key spread spe\ptrum modulated signal at said desired 
transmitted frequency; 

timer means for con-feorolling application from said chip code 
generator of one or more \:hip code sequences to the modulation 
input of the phase shift k^^^odulator prior to transmission of 
data thereby to promote ^pl^^a{i spectrum/ synchronization in a 
receiver receiving a spreald sp^trum modulated signal transmitted 
by the antenna; 

address storage mean^ foi: s^oTang addresses; 
data means for storing" 
error detection generation ^^^^^ for providing error 
detection bits to secure the data to\be transmitted; and 

means for applying addresses stoired in the address storage 
means, data stored in the data mearrs, and error detection 
signals generated by the error detectionX generation means to the 
modulation input of the phase shift ktey modulator, thereby 
sequentially outputting address, data and >error detection code. 
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33. The spread spectrum transmitter according to claims 28, 

A 

29, 30, 31or3 2y further comprising: 

means for liWting a length of a data message transmitted 
so that once initi^ spread spectrum synchronization is achieved 
by a receiver, the r^eceiver can run open loop without performing 
ongoing chip code rea^ynchronization. 

34. A spread spdctrum transmitter comprising: 
oscillator means, Including a voltage controlled oscillator 

having a modulation input, for generating a transmitter output 
at a carrier frequency ; 

processor means for controlling transmissions by the voltage 
controlled oscillator, said processor means including processor 
oscillator means for producinf^a fi^equency stabilizing reference 
clock signal; 


means for stabilizinj 
controlled oscillator by lofcking 
controlled oscillator to th 
clock signal produced by said proce 

timer means for defining an acti 
the processor means and the voltage 
enabled, said timer means fir 
oscillator means for a predetermined 
frequency output of the processor 
enabling said voltage controlled 
time to allow the frequency output 
oscillator to stabilize, said 
inactive state in which the proc 



quency 


stabili 


or oscil 


operating 
controlled 


St enabling 


Lme to 


oscillator means 


oscillatorX for 


of the 


imer means 


essor means x& 


: the voltage 
of the voltage 
zing reference 
lator means ; 

state in which 
oscillator are 
laid processor 
stabilize the 
and thereafter 
a predetermined 
Itage controlled 
so defining an 
not enabled and 
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the voltage controlled oscillator is not enabled and no carrier 
frequency at the\ transmitter output is produced; and 

said processor means further comprising chip code generator 
means clocked by the processor oscillator means for generating 
a chip code signalX applied to the oscillator means, thereby 
locking the transmitter carrier frequency to the processor 
reference clock signaY. 

35, The transmil\ter of Claim 34, wherein said oscillator 
means comprises: 

phase shift key ing\ means connected to the output of the 
voltage controlled oscillator and having a modulation input to 
which is applied the chip c^^e^ignal, thereby producing a spread 


fibnal 


of \cia 


Led 


^at said carrier frequency • 
34, further comprising: 
p code sigrlal to the modulation 
scillatg(r so that at the output 
there is produced a 
c:trum signal at said carrier 


)s<3illat< 


sp 


spectrum phase shift key 

36. The transmitter 
means for applying bhe 

input of the voltage contirollec 
of the voltage control, 
frequency shift keyed spr"^ 
frequency . 

37. The transmitter of Claims\l, 9, 21, 28, 32, 34 or 35, 
further comprising : 

means for generating plural traVismit messages applied to 
said oscillator means for transmissrpn by the transmitter, 
thereby to provide message redundancy, 

38. The transmitter of Claim 37, v)^erein said means for 
generating plural transmit messages comprises; 

means for generating said plural messages with different 
time intervals therebetween to provide message redundancy with 
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a lowered pro&ability of repeat collision in the presence of 
multiple transin\j.tters . 

39. The sprWd spectrum transmitter according to claims 34, 
35, or 36, furthel^ comprising: 

said voltage ^^ontrolled oscillator having an enable input; 
a buffer amplifier, having an enable input, for amplifying 
the output of the voitage controlled oscillator; and, 

control means coilnected to the enable input of the voltage 
controlled oscillator \ and the enable input of the buffer 
amplifier for enabling feaid voltage controlled oscillator and 
said buffer amplifier dpl^_^ during a transmission from the 
transmitter thereby to reduce power drain and ensure adequate 
settling time. 

40. The spread spectbrumX transmitter /According to claim 37, 
further comprising: 

said voltage controlled c^sV:i^T^or having an enable input; 
a buffer amplifier, havTng kn enable input, for amplifying 
the output of the voltage controlled oscillator; and, 

control means connected to thA enable input of the voltage 
controlled oscillator and the enable input of the buffer 
amplifier for enabling said voltage \controlled oscillator and 
said buffer amplifier only during a transmission from the 
transmitter thereby to reduce power drain and ensure adequate 
settling time. 

41. The spread spectrum transmitter According to claims 34, 
3 5 or 36, further comprising; 

modulation index setting means for ^setting a frequency 
deviation of the voltage controlled oscillaVor in response to 
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modulating signals applied to the modulation input of the VCO to 
generate fast frequency shift keying (FFSK) in order to minimize 
transmitted banWidth. 

42. The spread spectrum transmitter according to claim 37, 
further compr i s inc 

modulation iniiex setting means for setting a frequency 
deviation of the voltage controlled oscillator in response to 
modulating signals apftlied to the modulation input of the VCO to 
generate fast frequenc^ shift keying (FFSK) in order to minimize 
transmitted bandwidth. 

43. A spread spectrum transmitter according to claims 34, 
3 5 or 36, further comprisiVig: 

an address storage dev\c^^--ior storing addresses; 
error detection generat^^^n means for de-J^ecting error in data 
to be transmitted; and 

means for applying adc^ress 
device and error detecti 
detection generation means t 
an amplitude less than the ampli 


stored /in the address storage 
nals yqenerated by the error 
lation input of the VCO at 
of the chip code applied to 


itud 

the modulation of the input by the chip code generator, thereby 
sequentially modulating the output ^frequency of the voltage 
controlled oscillator less broadly thaA when the chip code alone 
is applied to the modulation input of \ the voltage controlled 
oscillator, 

44. A spread spectrum transmitter ^cording to claim 37, 
further comprising: 

an address storage device for storing kddresses; 
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error detection generation means for detecting error in data 
to be transmitted; and 

means for apmying addresses stored in the address storage 
device and error \detection signals generated by the error 
detection generatioA means to the modulation input of the VCO at 
an amplitude less thdn the amplitude of the chip code applied to 
the modulation of the\ input by the chip code generator, thereby 
sequentially modulatif^g the output frequency of the voltage 
controlled oscillator i)bss broadly than when the chip code alone 
is applied to the modu]>ation input of the voltage controlled 
oscillator. 

45. The spread spectrW-4:^nsmitter according to claims 34, 
35 or 36, further compris: 
multiplication means 


by the voltage controlled 
multiple of the frequency 


to produce a desired carri)^r^^re 
46. The spread spectrum tran 



multiplying/ the frequency output 
predetermined integer 
controlled oscillator 


uency . 


emitter according to claim 3 8 


of 


further comprising : 

means for limiting a length 
so that once initial spread spectrum s^nchronizat 
by a receiver, a receiver can run open\loop w 
chip code synchronization. 

47. The transmitter of Claims 3 
comprising: 

said chip code generator 
sequence repetition at a chip rate of approxim. 


data message transmitted 
ion is achieved 
ithout performing 

3 5 or 36, further 


means generati 


ng a chip code 
ftely 1.0-1.3 Mc/s 
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to produce a frequency shift keying (FSK) spread spectrum 

modulated signal 

48. A spread spectrum transmitter comprising: 
carrier generation means for generating a modulated carrier 

signal, said carrier generation means including a modulation 

input for application thereto of a modulating signal; 

a buffer amplifiW, having an enable input, for amplifying 

the modulated carrier ^ignal generated by said carrier generation 

means ; 

a filter connected Vo an output of the buffer amplifier for 
filtering the output of "bhe buffer amplifier; 

an antenna connected Vo an output of the filter; 

processor means for \pontrolling transmissions by said 
carrier generation mean, inc 


processor oscillator inear 
for stabilizing the carri4r si 

means for stabilizing th€ 
reference signal produced by^ 


If or 


al. 


producip{g a reference signal 


id 


starrier/ signal by means of the 
processor oscillator means, and 


chip code generator means\ clocked by the processor 
oscillator means for producing a chip code signal applied to the 
modulation input of said carrier \generation means, thereby 
producing at the antenna a spread sbectrum carrier frequency 
coherently locked to chip code generation means; 

timer means for defining a low current inactive mode and an 
active operating mode in which the processor means, the carrier 
generation means and the amplifier are enMiled; 

wake-up means having an external input and a timer input 
from said timer means for enabling said processor means, carrier 
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generation means and amplifier means in accordance with the 
external inpxj^t and the input from the timer means; and 

said processor means further comprising means for generating 
plural active\ mode transmit messages thereby providing 
transmitted message redundancy. 

49. The transmitter of Claim 48, wherein said processor 
means comprises; 

means for app\Lying a data message to the modulation input 
of said carrier generation means; and 

means for limiting the length of the data message so that 
once initial spread fepectrum synchronization is achieved by a 
receiver, the receiver can run open loop without performing 
continuous chip code /synchronization./ 

50. The tran^mit^ter of Claims 48 or 49, wherein said 
carrier generation nean 

a voltage conti-olle^A osc 
modulated by said pi^o/es^ 
signal. 

51. The transmitter \f Claim 48, wherein said carrier 
generation means comprises: 

a tuned oscillator; and 

a phase shift keyed modulator coupled to said tuned 
oscillator and having a modulation input modulated by said 
processor means to produce PSK m&dulated signal 

52. The transmitter of Clkim 49, wherein said carrier 
generation means comprises: 

a tuned oscillator; and 


comprise 


ator having a modulation input 
means to produce a FSK modulated 
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a phase Vshift keyed modulator coupled to said tuned 
oscillator and \ having a modulation input modulated by said 
processor means to produce PSK modulated signal. 

53. The transmitter of Claims 48 or 49, further comprising: 
said chip coae generator means generating a chip code 
sequence at a chip Aate of approximately 1.0-1.3 Mc/s to produce 
a frequency shift keAing (FSK) spread spectrum modulated signal. 

54. The transmitter of Claims 28, 51 or 52, further 
comprising: 

said chip code g^erator means generating a chip code 
sequence at a chip rate of approximately 1.0-1.3 Mc/s to produce 
a phase shift keying (PSK)\ spread spectrum modulated signal - 
55. A spread spectruirt^^^,,t*:ansmitter comprising: 


oscillator means, inc^u^ipg 
having a modulation input 
at a carrier frequency; 

processor means for cA^itr^ 
controlled oscillator, said processor means 



ontrolled oscillator 
transmitter output 


the 


oscillator means for producing 
clock signal; 

means for stabilizing 
controlled oscillator by locking 
controlled oscillator to the 
clock signal produced by said 

said processor means further 
means clocked by the processor 
a chip code signal applied 
locking the transmitter carr 


ions by the voltage 
including processor 
a frequency stabilizing reference 


■requency 


the\ 


of the voltage 
frequency of the voltage 
frequenby stabilizing reference 
processor\ oscillator means; and 
comprisUng chip code generator 
oscillator\ means for generating 
to the oscili^ator means, thereby 

to the processor 


ier frequency 


M 


-60- 


10 


S_.3 


urn 


20 


25 


reference clocKy signal with the processor reference clock in a 
fixed relationship with the carrier frequency. 

56 • The tratismitter of Claim 55, further comprising: 

said chip code generator means generating a chip code 
sequence repetition\at a chip rate of approximately 1.0-1.3 Mc/s 
to produce a freqi^ency shift keying (FSK) spread spectrum 
modulated signal. 

57. The transmitter of Claim 55, wherein said carrier 
generation means comprises: 

a tuned oscillator ;\ and 

a phase shift key^d modulator coupled to said tuned 
oscillator and having a \|[iodulation input modulated by said 
processor means to produce P^^f^modulated signal. 

.aim 57, fur 


her comprising: 
nerating a chip code 
roximately 1.0-1.3 Mc/s 
spread spectrum modulated 


58. The transmitter of 
said chip code gener atciA means g 

sequence repetition at a chiip rite of 
to produce a phase shift keyVnd 
signal . 

59. The method of Claim 3 ,\ wherein the oscillator is 
modulated with fast frequency shift key (FFSK) modulation. 

60. The method of Claim 1, whereof at least one of the data 
applied to the modulation input causes \a priority transmission 
at an increased rate of message transmi^ion. 

61. The method of Claims 1 or 60, comprising: 
transmitting repetitively a supervisory message, 

62. The transmitter of Claims 12, 21, S9 or 32, wherein at 
least one of the data applied to the modulation input causes a 
priority transmission at an increased rate of Vransmission. 
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63. The transmitter of Claims 12, 21, 29 or 32, comprising: 
means for ini-Biati^g repetitive transmission of a 

supervisory message, 

64. The transmlitt/e:^\a£^laim 62, comprising: 
means for initiatin'i^ repetitive transmission of a 

supervisory message. 
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